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Lectures

# Date | Topic
1119.10.2011 | Introduction to Mobile Interaction, Mobile Device Platforms
2 | 26.10.2011 | History of Mobile Interaction, Mobile Device Platforms
3| 2.11.2011 | Mobile Input and Output Technologies
4| 9.11.2011 | Mobile Input and Output Technologies, Mobile Device Platforms
51 16.11.2011 | Mobile Communication
6 | 23.11.2011 | Location and Context
7 | 30.11.2011 | Mobile Interaction Design Process
8| 7.12.2011 | Mobile Prototyping
9| 14.12.2011 | Evaluation of Mobile Applications
10 | 21.12.2011 | Visualization and Interaction Techniques for Small Displays
11| 11.1.2012 | Mobile Devices and Interactive Surfaces
12| 18.1.2012 | Camera-Based Mobile Interaction
13| 25.1.2012 | Sensor-Based Mobile Interaction 1
14 1.2.2012 | Sensor-Based Mobile Interaction 2
15 8.2.2012 | Exam
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Review

What is conceptual model extraction?
Differences heuristic evaluation and think aloud?
Why is mobile evaluation difficult?

Example?

Categories of rules to guide design / evaluation?
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Preview

Visualization for mobile devices
Mobile Web browsers

Locating off-screen objects
Improving touch screen accuracy
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VISUALIZATION FOR MOBILE
DEVICES




Visualization for Mobile Devices

» External visualization and human visual processing to
simplify task and reduce cognitive load
— Better decisions in less time

« Examples: patient records, aircraft maintenance
* Influence of context, distraction
* Untrained users, minimal learning
 Limited display size
— Limit amount of information per screen
— Distribute information between screens

« Match the user's task (e.g. locate a POI)
» Aesthetics, fun, engagement

Chittaro: Visualizing Information on Mobile Devices. IEEE Computer, 2006.
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Aspects of Visualization Design

« Mapping: visually encoding information

— Turning data into graphics

— Make data and relationships easy to visually perceive
» Selection: relevance to the task

— Missing data: wrong decisions

— Unnecessary data: visual clutter, cognitive effort

* Presentation: screen layout
— Using available screen space effectively

Chittaro: Visualizing Information on Mobile Devices. IEEE Computer, 2006.
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Aspects of Visualization Design

* Interactivity: explore and rearrange information
— Zooming, filtering, highlighting, etc.

« Human factors: visual perception and cognition

— Mental models
— Delay

* Evaluation
— Consider user, context, task, goal, visualization

Chittaro: Visualizing Information on Mobile Devices. IEEE Computer, 2006.
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Mapping: Visually Encoding Information

« Turning data into graphics
— Making conceptually important aspects perceptually important
— Precise and consistent mapping

 Possible visual features

— Length — Color

— Width — Intensity

— Depth — Transparency
— Size — lcon

— Position — Movement

— QOrientation — Speed

— Curvature — Flicker

— Shape — Animation

Chittaro: Tutorial: Information Vis. and Visual Interfaces for Mobile Devices. MobileHCI 2009.
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Mapping Example

* Point of Interest (POI)

* POl type - Icon
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Chittaro: Tutorial: Information Vis. and Visual Interfaces for Mobile Devices. MobileHCI 2009.
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Selection: Relevance to the Task

* Missing data: wrong decisions
« Unnecessary data: visual clutter, cognitive effort

« Example: mobile city guides

W Dynamic POI Filter
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File Source POI Options

reduce number
of candidates:
only draw POls
that satisfy
constraints

Chittaro: Visualizing Information on Mobile Devices. IEEE Computer, 2006.
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Selection: Relevance to the Task

* Problem: specify constraints appropriately
— too strict limits flexibility
— too loose leads to clutter

H Dynamic POI Filter
y > .‘ LK\",‘ g = i
D~ 2 e

File Source POI Options

File Source POI Options

File Source POI Options

Chittaro: Visualizing Information on Mobile Devices. IEEE Computer, 2006.
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Selection: Relevance to the Task

Degree of relevance £3|oynamicporFiter W€ 224 (D)
— Rather than binary on/off 9 =iy

Point of Interest (POI) > Icon | ,“ Ay
with color bar AN EELL

POl Location = Position A i
 Satisfied / unsatisfied T T e

constraints = length of bar Bl G NN (0 A

#E)
File Source POI Options El‘

Chittaro: Tutorial: Information Vis. and Visual Interfaces for Mobile Devices. MobileHCI 2009.
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Selection: Relevance to the Task

« Whether gradual or binary is
better depends on task

 Binary on/off
— Quickly reduce number of candidate POls |
— Fast for simple tasks ,L_ ‘
— High error rate for complex tasks e
« Color bar SeEn
— Keep partially matching POls visible O ]
— Need to examine color bars of all POls o
— Can refine queries

Burigat, Chittaro: Interactive Visual Analysis of Geographic Data on
Mobile Devices based on Dynamic Queries. J.Vis.Lang.&Comp., 2008 e
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Interactivity: Explore and Rearrange

« Example: Dynamic visual queries
— Visualization updated in real-time
— Tabbed panel, range sliders

|_|Price Stars || Senvices

&7 100
ﬂﬂ: 100
Il
Map area with : -
geo-referenced welisterslleen =2 L -
dataset

ﬂ [
elements
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’ %A‘r Cond, Elﬁerdan
- L Credit Card Internst
Tabbed panel § [[p1attr|[ Diatt2 |[ D1att3 | B EITV Sat.
with query o -
devices i Selected |_|Price Stars | [ Services
datasets
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Main menu I File O =] icons v

Burigat, Chittaro: Interactive Visual Analysis of Geographic Data on

Mobile Devices based on Dynamic Queries. J.Vis.Lang.&Comp., 2008
Michael Rohs, LMU
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Interactivity: Explore and Rearrange

« Selecting a POI: POI value (blue), match (tab color)

D1] . e
D1Attrl || D1AtEr2 D1Attrl || DIALE2 | D1Attr3 |
0 100 &5 )
0 100 0 ] 100
m il m

Burigat, Chittaro: Interactive Visual Analysis of Geographic Data on
Mobile Devices based on Dynamic Queries. J.Vis.Lang.&Comp., 2008
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Presentation: Screen Layout

« Using available screen space effectively

« Example: either overview but not enough detail
or detalil but not enough overview
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Chittaro: Tutorial: Information Vis. and Visual Interfaces for Mobile Devices. MobileHCI 2009.
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Presentation: Screen Layout

« User needs mechanisms to navigate Ul

« Scrolling
— Needs horizontal and vertical scrollbars

Panning
— Dragging content; OK for limited amount of navigation

Switching between screens
— Completely separates context and details

Overview + detail
— Two separate views, simultaneously shown

Focus + context

— Integrate context and detail, e.g. by distorting view, fisheye
magnification

Chittaro: Tutorial: Information Vis. and Visual Interfaces for Mobile Devices. MobileHCI 2009.
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Switching between Screens: ZoneZoom

* Discrete screen areas mapped to keypad
* Recursive zooming and panning
* Allows one-handed operation

User presses on

Initial view of the map & key View pans and zooms
to show sector 6

Robbins, Cutrell, Sarin, Horvitz: ZoneZoom: Map Navigation for
Smartphones with Recursive View Segmentation. AVI 2004.
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Overview + Detail

&

« Show details and
separate overview

 Problems

— Overview region difficult
to read / too small

— Overview takes away
space from detail view

— No integration of overview
and detall

Chittaro: Tutorial: Information Vis. and Visual Interfaces for Mobile Devices. MobileHCI 2009.
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Focus + Context: DateLens

« Calendar with fisheye view and semantic zoom
* Integrate context and detail, distortion

ﬁ Datelens
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Bederson, Clamage, Czerwinski, Robertson: DatelLens: A
Fisheye Calendar Interface for PDAs. ACM TOCHI, 2004.
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Human Factors: Visual Perception and
Cognition

* Quickly and easily recognize and interpret a visualization
 Established field

* Important results

— Brightness and contrast perception
» Perception of brightness depends on visual context

— Visual salience, preattentive processing
» Certain features “pop out”

— Suitability of visual features to encode quantitative information
* E.g., length more accurate than area when judging quantities

— Scene understanding
* Humans can very quickly grasp a complex scene

— Reading

— Gestalt laws
« E.g., grouping of elements, completion of partially visible elements
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Aesthetics, Fun, Engagement

* Persuasive technology: support behavior change

« UbiFit Garden system f-\

Consolvo, McDonald, Landay: Theory-Driven Design Strategies for
Technologies that Support Behavior Change in Everyday Life. CHI 2009.
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Aesthetics, Fun, Engagement

Persuasive technology: support behavior change
UbiGreen: giving feedback on transportation behavior
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Consolvo, McDonald, Landay: Theory-Driven Design Strategies for
Technologies that Support Behavior Change in Everyday Life. CHI 2009.
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MOBILE WEB BROWSERS




e o compaa & O

s pocket pc

OORRGY mEE
: ’http:!!www.spiegel.deﬂ v‘
~

» PDA | i-mod

O Dienstag, 6. Api

SCHIITEN-REBELLION IM
b IRAK

Terrorprediger
putscht gegen
Besatzer

Uberraschend hat sich fur die US-
gefuhrten Besatzungsmachte im
ufgetan. Schiiten unter der Flhrung
Muktada al-Sadr putschen gegen die
ollen die Amerikaner den Geistlichen
llen US-Truppen in die Sadr-Hochburg
Yon Alexander Schwabe mehr...
Befehlshaber fordert Verstarkung an
S-aArmee schlagt zurlick

Nt Spanien mit Krieg

astand der Schiiten fordert Dutzende

vor Anschlagen: Israelis sollen zum Passahfest ihre

Web Pages Don’t fit on Small Screens

» ABO-SERVICE

EXKLUSIV

* Bush-Messer:
Schalldarmpfer!
gegen das
Desaster

* Patientenbeauftragte Kithn-
Mengel:
Kurmrmerkasten der Nation

* Sieben Jahre Geiselhaft:
Liebesgrifie aus der grinen Hélle

* Interview mit Colin Pillinger:
Neuer "Beagle" soll vor 2007 auf
dermn Mars landen

» Wall Street:
Zwei lange, teure Minuten

* Renn-Analyse:
Schumacher, die Mensch-
Maschine

* SPIEGEL-ONLINE-Sidebar:
Aktuelle News immer im Blick

DER SPIEGEL 15/2004 »)

\Waffen tragen TITEL:

Source: Patrick Baudisch
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Web Pages Don’t fit on Small Screens

« Solution approaches OO NRG9| (==
— Device-specific authoring | http:ffww. spiegel. def q
— Automatic re-authoring TPEIELE = =i ensa ]
— Client-side navigation -;, '

* Double tap to zoom into
region or text column
— Uses HTML DOM model

fll‘l

Aiiw B

Source: Patrick Baudisch
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Browsing Web Content
WWW

* Reorganize content in narrow vertical strip ?::,..23."5
— Avoids horizontal scrolling ol
| -
« 1-D browsing ke
* Narrow layout 0 e
— Width = display width -‘?‘_-,:,_,m
— Compact layout [B& SpicceL moIL E'u'.
o MaagoTr DIeIDT U-HaTT erspart Ry
— Original layout > Mehr Wirtschat ormae
destroyed TR
. . F Rettungspaket
— Little overview Steinbruck kassiert [
e | fast kompletten —

Bundesbank-Gewinn

[FERLS T ]
fFall Mannichl i e s e
Seehofer verscharft Kampf .2 dr"ﬁ'bu .y
Qegen NeonaZIS j._:_"__'::.:‘."_::-_-—_. ; =,
Gaza-Krieg _ ‘ = e Comt D o .
Israel will arabische Parteien von : A I st s b

o opvmeme i b b0 B .
e
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Context in Focus Display

* Nokia MiniMap

— Overview is semi-transparently ]

shown in detail view while
scrolling

— Content scaled but original
layout preserved [

Indication of
detail area J

« Even overview does not
show whole page

| Detail view [votateers tackle your

ther are¢ -
Help desk — "1 Overview
about using-wirpeusT——
Reference desk — Serving as
virtual librarians, Wikipedia

Alle<tinns nn A wide ranne nf
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86 SpIEGEL MOBIL

2 Links " wuoum |

Nokia Symbian Browser o

Bush bittet Kongress unj.=.....
Milliarden-Dollar-Spritze

3 Links 6 Fotos

» Overview embedded in detail view iegnGaza
Hamas signalisiert Berei '

« Semi transparent detail view IR G

12 Links 16 Fotos | Videa

Gaza-Krieg o -
Israels Fuhrung spielt jetzt auf
Zeit

12 Links 16 Fotos = Video

3G Wiikipedia, the free encyclopedia £ SPIEGEL MOBIL : _
I English Site | SATIRE | man
arti magazin.de E
ic ' “ » Lass Dich tiberraschen i‘
1 E the » Ium mobilen RSS -
= & ‘ —_
- . » Werden Sie MOBIL-Repa. - -
WIK1 fekiznece0 /b WIKIPEDIA Ove -
The Free k v+ o) The Free Encyclopedia DER SPIEGEL fiir unterwe ==
navigation |- wome il [navigation Ti * Paper o
= Main page o st = Main page .
= Contents i ! = Contents » NACH OBEN
= Featured content _ = Featured content ! pryme——————
= Currentevents - = Currentevents - Impressum Alle Rechte vorbehalten
= Random article - = Random article
Ve

cparch cparch ] |
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Android Browser

M @ 23:50

www.spiegel.de: SPIEGEL ONLINE - ...

T @ 23:47

www.spiegel.de: SPIEGEL ONLINE - ...

www.spiegel.de: SPIEGEL ONLINE - ...

NACHRICHTEN ~ VIDEO  THEMEN  FORUM  EINE!

Home Politik Wirtschaft Panorama Sport Kultur Nej

Montag, 11. Januar 2010

EPIE’Q‘EL ()N LI N E Streit tiber CDU-Profil

Merkel-Kritiker beharren auf
Kursdebatte

FORUM

NACHRICHTE| VIDEO EINEST|

THEMEN

Home Politil irtschaft  Panorama  Sport  Kultur  Netz)

T @ 23:52

www.spiegel.de: SPIEGEL ONLINE - ...

Leiharbeit

Gesetzentwurf: Bundesregierung will Macht der
Rating-Agenturen brechen

+| mehr Artikel

@ WISSENSCHAFT »» Natu

Oko-Kampagne: Bahn will
Windkraft-Strom fiir ICE-Ziige
Die Bahn will ihr Oko-Image weiter]
aufpolieren und sechs ICE-Ziige ei
Jahr lang nur mit Okostrom aus
Windenergie antreiben. [|
Greenpeace kritisiert die Aktion.
Der Konzern nutze nach wie vor zu einem erheblichen
Teil "extrem dreckigen” Strom aus Kernenergie und
Kohle. mehr... [ Forum |

Agypten: Archaologen finden Graber von Pyramiden-
Bauarbeitern

Klimaschwankungen: BeringstraBe bestimmte
Weltklima

L Iy P L




Baudisch, Xie, Wang, Ma: Collapse-
to-zoom: Viewing web pages on small

C (o) I I d ps e 'to 'ZO om screen devices by interactively

removing irrelevant content. UIST '04.

« Zoom into arbitrary rectangular areas
« User's knowledge about relevance of areas

relevant - zoom in irrelevant - collapse
QO RNRAGY | (@DA OO RRG|(=E =
[http:,f,fwww.spiegel.de.l'wirtschaft,fl],151E v] Ihttp:f,fwww.spiegel.de,f v}

Source: Patrick Baudisch
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Collapse-to-Zoom Gestures

« Similar to marking menus

« Browser gestures expand-cell expand&z
* Distinguish from
vertical panning

' d
o .
&
4
"
"
¥
4
4
4 ‘
4
¢
.0
» /

collapse-column collapse-cell
Source: Patrick Baudisch
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Collapse-to-Zoom Walkthrough
' OORNRG? | (=HE =

- | httpiffwnw, spiegel. defwirtschaftf0,151E

Expand-and-zoom gesture...

Source: Patrick Baudisch
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Collapse-to-Zoom Walkthrough
QO RRAGY| =

- | http:/fwww, spiegel. defwirtschaftf0, 151
MEGA-ABFINDUNG A

Bertelsmann zahlt
Ex-AOL-Managern
160 Millionen Euro

Dagegen ist die umstrittene
Abfindung an den Ex-
Mannesmann-Chef Klaus

Esser Kleingeld: Bertelsmann
zahlt an zwei ehemalige
Geschaftsfiihrer der

damaligen Tochter AOL
Deutschland insgesamt 160
Millionen Euro. Mit dem
Yergleich ist der Rechtsstreit +

Leads to fully readable detail view

Source: Patrick Baudisch
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Lam, Baudisch: Summary Thumbnails:

- Readable Overviews For Small Screen
Summary Thumbnalls Web Browsers. CHI 2005.

¢« © compaa 6 ©
‘ iPAQ pocket pc
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POt sireater pach

L e T ——r—
PUUTERTTITRNED s s |
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iPAQ pocket pc

pdated: 0328 pm EDT (1&28 GN May 3

Iraqi council MORE YOP SYORI ==
announces prime minl . More rain in 00 . * Vid
At least 23.Quake mag

2 Former Chifean dictator Pi
Politics ] Two arrested in Baltimore
Law Vital signs found Interact
Technolo - Beckham signs deal to be
Sciencs . !

Hear After’ fav. G+ Vide
Ent ain | Pl Complete elect)

Py The lragi Governing
Council today topped
one of its membars
Iyad Allawd, 10 be prme
minister in the mterim
govednment that wal
ahe ovet of

DEVELOPING STOR

BlhciuEees

v | Speciath o

readabl

B2 ot sns s b, 2091

Oﬂ-inl ., Those who
W perved

Source: Patrick Baudisch
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Summary Thumbnails —
Process HTML

For each object on the web page
— Count # of lines
— Increase font size
— Reduce text to preserve # of lines

« Text reduction strategies
— Remove words from the end

— Remove most commonly occurring
word (frequency dictionary)

Michael Rohs, LMU
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Orlglnal ae ATED EVERY MINUTE OF EVERY DAY

~ WORLD EDITION

LATEST: US military finds 94 cases of prisoner abuse In Iraq
Last Updated Thursdsy, 22 July 2004, 15:26 GMT 16:28 U

9/11 inqury blames
government 'failures’

The comission on the 2001

. [ attacks crdicizes US leaders and
o 1] suggests an overhaul of

&l Intailigence services.

, 911 The path to the plane
" ' - Timeline. The 211 inguery

SR [ T3 vicee |BRC coverage

scale font

POATED EVERY MINUTE OF EVERY DAY
WORLD EDITION

u p LATEST: US military finds 94 cases of prisoner abuse in Irag

Last Updated: Thursday, 22 July, 200

9/11 inquiry
blames
' @ government

¥ 'failures’
The commission
on the 2001
attacks criticises

reduce teXt to flt Y MINUTE OF EVERY DAY -

LATEST: US military finds 94 cases of prisoner abuse in Iraq ¢

Last Updated: Thursday, 22 July, 200

911 inquiry
blames

attacks criticises
US leaders and

Source: Patrick Baudisch
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LOCATING OFF-SCREEN
OBJECTS




Halo (Baudisch & Rosenholtz, 2003)

o o compaa © O
\ PAQ pocket pc

\ 'Martin Luther
|‘ Kingglr

J Memarial Fank

Baudisch, Rosenholtz:
Halo: A Technique for
Visualizing Off-Screen

Locations. CHI 2003. Source: Patrick Baudisch
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o © compaa © ©
Streetlamp Metaphor ‘\l o
\ o
E=EEEE ¥
« Aura visible from distance > m.eylf;
. fem | pede=
« Aura is round z r;;;qu;r ral
* Overlapping auras aggregate Z f
« Fading of aura indicates distance £
g |« |
ohlo
2 ||
3 = \
@ - 4|1
ﬁﬁ.]sh ﬁ.]sh‘-'ﬂ Ay £
o Gt sﬁ t 8 S
BrrY FEy Y En a 3

Source: Patrick Baudisch
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Gestalt Laws: Perceptual Completion

.

93
® 9

¢
-

(bl

Shipley and Kellman 1992

\

(a)

(b)
(c) (d)

Source: Patrick Baudisch
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User Study: Halos vs. Arrows

iPAQ o pocket pc

« o compaa © © \\I o« © compaa & O

By fmiey arc/arrow fading off
same selectable size

Martin Luthr Martin Luther
K |n \ K |r|q r

Mﬁmono PorP@ Mr‘mr‘rm PorP@

F aanc!ﬂﬁ Way

Megend

halo ring | distance from display border

Source: Patrick Baudisch
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1. Locate Task

o« © compaa © ©

y
Martin Luther
King|r
Memaorial Park

» © compaa 6 O
pocket pc

Martin Luther

4

Kings|r % -~

Memaorial Park ) »
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click at expected location of off-screen targets
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Source: Patrick Baudisch
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2. Closest Task

o« © compaa © © » © compaa 6 O
\ iPAQv pocket pc ‘ iPAg pocket pc

F]t

Martin Luther <

Kings|r
Memoria Pa.rk.@

Martin Luther
Kingg)r
Memorial Park

click arrow/arc or off-screen location closest to car
Source: Patrick Baudisch
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3. Traverse Task

o © comPAQ © @
iPAQi

o © comPAQ © @
pocket pc iPAQ

pocket pc

2392
Sy naassood |

anv uos133el |
any

click on all targets in order, so as to form the
shortest delivery path, beginning at the car
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Source: Patrick Baudisch
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4. Avoidance Task

e o compan © O e o compan © O
k ‘ iPAQ pocket pc

pocket pc

martin Luther
Kinger
Memaorial Pank

Martin Luther
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click on hospital farthest away from traffic jams

Source: Patrick Baudisch
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Task Completion Time

25

20

@ Arrow interface
m Halo interface

15

10

Locate

Closest

Traverse

Avoid

Michael Rohs, LMU

Task Arrow interface Halo interface
Locate 20.1 (7.3) 16.8 (6.7)
Closest 9.9 (10.1) 6.6 (5.3)
Traverse 20.6 (14.1) 16.8 (8.7)
Avoid 9.2 (4.7) 7.7 (5.8)

MMI 2: Mobile Interaction

Source: Patrick Baudisch
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Halo interface

28.4 pixels (33.8)

21% (41%)

81.0 pixels (96.7)

14% (34%)

Task Arrow interface
E R t Locate 23.5 pixels (21.6)
rror a e Closest 22% (42%)
Traverse 97.4 pixels (94.7)
Avoid 15% (35%)
30
O Arrow interface .‘
o5 m Halo interface ? 4
i | . 1
('Q
20
15 \‘\‘
——
10 M
5 -J
m y
0 - “
Locate Closest Traverse Avoid ¢
*

 Participants underestimated distances by 26%
 Participants saw ovals

* To compensate: width += 35%

Michael Rohs, LMU
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Subjective Preference

@ Arrow interface

m Halo interface

Locate Closest Traverse Avoid

Source: Patrick Baudisch
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Limitation of Halo: Clutter

 Clutter from overlapping or large number of halos

» Wedge: Isosceles triangles
— Legs point towards target
— Rotation, aperture

* No overlap

— Layout algorithm adapts
rotation and aperture

Gustafson, Baudisch, Gutwin,
Irani: Wedge: Clutter-Free
Visualization of Off-Screen
Locations. CHI 2008.
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The Wedge

H_TT

* Degrees of freedom T
— Rotation S
— Intrusion bése
— Aperture aperture |__
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IMPROVING TOUCH SCREEN
ACCURACY




Small Displays = Small Targets

nsp
L 11

H Pocket Word

¢ 1:35 (D

Tom appeared on the sidewalk with a bucket |«

of whitewash and a long-handled brush. He
surveyed the fence, and all gladness left him
and a deep melancholy settled down upon his
spirit, Thirty vards of board fence nine feet
high. Life to him seemed hollow, and
existence but a burden. Sighing, he dipped
his brush and passed it along the topmost
plank; repeated the operation; did it again;
compared the insignificant whitewashed
streak with the far-reaching continent of
unwhitewashed fence, and sat down on a
tree-box discouraged. Jim came skipping out
at the gate with a tin pail, and singing Buffalo
Gals, Bringing water from the town pump had
always been hateful work in Tom's eyes,
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New Tools E B @ @

Michael Rohs, LMU
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Sports News Radio
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Final Destination 3 - Trailer 56k
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Stylus vs. Direct Finger Input

« Stylus or pen « Bare finger input
— Grabbing stylus takes to — Unclear contact point,
long for short interactions imprecise

— Finger occludes target

] F
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Offset Cursor (Potter et al., 1988)

—_—

)

)

\

Potter, Weldon, Shneiderman: Improving the
accuracy of touch screens: an experimental
evaluation of three strategies. CHI 1988.

Disadvantages of this “software stylus”

1. No visual feedback until contact, need to estimate offset
2. Makes some display areas unreachable

3. Unexpected offset affects walk-up-and-use scenarios

Source: Patrick Baudisch
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Shifting the Whole Screen

 Shifting the whole screen is distracting
« Disorients users, negatively impacts performance

>
0
Dom
O
>

Source: Patrick Baudisch
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Shift Callout (Vogel & Baudisch, 2007)

* Only shift callout
* Enough context around target
« 26mm circular shape - occluded area under finger

Source: Patrick Baudisch
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Shift Needed Only for Small Targets

no offset, click on the target itself

Source: Patrick Baudisch
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Corners and Edges

callout can go anywhere, no edge problems
Source: Patrick Baudisch

Michael Rohs, LMU MMI 2: Mobile Interaction WS 2011/12



When to Show the Callout

(a) <« SF

delay (s) ~—

1.2 f
O- 1 L] Ll
-25 0 25

Sr- &

S, = target size
S = finger occlusion size

by default: dwell time (300 ms)
extension: larger target - longer dwell time

extension: shift learns dwell times
Source: Patrick Baudisch

Michael Rohs, LMU MMI 2: Mobile Interaction WS 2011/12



Experiment: Shift vs. Offset vs. Touch

marygy

Broe
A avy

» &5
Pov o
¥

* Independent variables
— 3 techniques: shift, offset, touch

— 2 finger styles: nail, tip
— 6 target sizes

Source: Patrick Baudisch
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Results: Error Rate
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Results: Time

Selection Time: Finger Nail

25
—— Touch Screen
—  QOffset Cursor
2.0 — w—  Shift
®
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Square Target Size (px)

Source: Patrick Baudisch
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Results: Time

Selection Time: Finger Tip

25
—— Touch Screen
—  QOffset Cursor
2.0 — w—  Shift
®
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Source: Patrick Baudisch

Michael Rohs, LMU MMI 2: Mobile Interaction WS 2011/12



Shift + Zoom

* Increased callout diameter to compensate for less context

A

Source: Patrick Baudisch
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Escape: A Target Selection Technique
Using Visually-cued Gestures

* Problem: Selecting a target that is surrounded by other
selectable objects

« Solution: Icons in “Escape” indicate directions. A finger
tap followed by a movement enables disambiguation.

. il g§‘ - Selection Technique
Usmg Vlsually -cued Gestures CHI 2008

Yatani, Partridge, Bern, Newman: Escape: A Target Selection Technique Using Visually-cued Gestures. CHI 2008.
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Escape: A Target Selection Technique
Using Visually-cued Gestures

 Icons in “Escape” indicate directions. A finger tap
followed by a movement enables disambiguation.

(a) d (b) d () d
s V1, ..
R?/Q /937"

e Can handle 2.3 icons per square centimeter

« Find an assignment that separates gestures
— Similar to graph coloring - NP-complete
— “Escape” uses heuristic algorithm
http://www.youtube.com/watch?v=x3NeZswKkKw

Yatani, Partridge, Bern, Newman: Escape: A Target Selection Technique Using Visually-cued Gestures. CHI 2008.
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Experiment: Escape compared to Shift

* Independent variables
— Technique: Escape or Shift
— Target size: 6, 12, 18, 24 pixels
— Exposure (fraction of target visible): 0.25, 0.5, 0.75, 1

5000 O Escape / Exposure = 0.25 |
¢ ReSU ItS O Escape / Exposure = 0.5
[5) [ Escape / Exposure = 0.75
— ESCape Q4000 T O Escape / Exposure = 1
. . - B Shift / Exposure = 0.25
significantly > . B Shift / Exposure = 0.5
. B Shift / Exposure = 0.75
faster than Shift £ 3000 ; B Shift/ Exposure = 1
— No significant | ][ . &1 .
difference in £ :
— T &
error rate £ 1000 } i .
o o
i &
O '} 1 [} g
6 12 18 24

TargetSize [pX]
Yatani, Partridge, Bern, Newman: Escape: A Target Selection Technique Using Visually-cued Gestures. CHI 2008.
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Experiment: Influence of Color
and Beak Occlusion

g 250 | Fsers
* Independent variables 5 2000 |— ] T
€
. . i= 1
— TargetSize: 6, 9, 12 pixels 5 1500 | J e i
— Exposure: 0.25, 0.5, 0.75, 1 £ 1000 —
t |
— Direction: 8 directions g 50
: 0 ' : :
— Color: gray or colored by dir. 0.25 05 075 :
. Exposure
— Beak occlusion: yes, no
3000 I]]BeakOchus?on i no / 1-colored
+ Results 3 B e o
. o g O BeakOcclusion = yes / 8-colored
— Significant effect for 2 2000 -+ ==
beak occlusion @ 1500 o
— 1-colored icon selection S 1000 —
as fast as 2 500 —
8-colored icon selection S .
6 9 12

TargetSize [pX]

Yatani, Partridge, Bern, Newman: Escape: A Target Selection Technique Using Visually-cued Gestures. CHI 2008.
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Escape: Advantages and Disadvantages

« Advantages » Disadvantages
— If target big enough, no — Each icon takes up more
need to gesture space than original target
— No need to be 100% — At screen edge limited
accurate gesture directions

— No need to wait for
something to appear
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The End
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